AdipoRon, an adiponectin receptor agonist, attenuates cardiac remodeling induced by pressure overload.
AdipoRon, a small-molecule adiponectin receptor (AdipoR) agonist, has been reported to be implicated in cardiovascular diseases. However, its role in pressure-overload-induced cardiac remodeling is still elusive. To elucidate the role of AdipoRon in the pathogenesis of cardiac remodeling in vivo and vitro, in the left ventricle of human end-stage heart failure, the expression of AdipoR2 is upregulated. Meanwhile, increased expression of AdipoR2 was also observed in mice failing hearts. Oral administration of AdipoRon alleviated cardiac hypertrophy and fibrosis induced by pressure overload, as evidenced by the beneficial change of cross-sectional area of cardiomyocytes, heart weight-to-body weight ratio, gene expression of hypertrophic markers, ventricle collagen ratio, and cardiac function. The AMPKα activation mediated by AdipoRon significantly inhibited AngII-induced TGF-β1 expression and cardiac fibroblast differentiation, and these inhibitory effects were abrogated by treatment with the AMPK inhibitor Compound C. Consistent with the above results, AdipoRon abolished the ability to retard AngII-induced TGF-β1 expression in AMPKα2-/- cardiac fibroblasts. In AMPKα2-/- mice subjected to aortic banding, AdipoRon abolished the protective effect, as indicated by increased cross-sectional area, cardiac collagen ratio, and cardiac dysfunction. Our results demonstrated that AdipoR2 expression was markedly increased in the failing hearts. AdipoRon inhibited TGF-β1 expression and myofibroblast differentiation in AMPKα-dependent manner in vitro. In line with the vitro results, AMPKα2-/- mice markedly abrogated the inhibitory effects of AdipoRon in cardiac remodeling. These results indicated AdipoRon may hold promise of an effective therapy against pressure-overload-induced cardiac remodeling. KEY MESSAGES: • The increased expression of AdipoR2 is observed in human and mice failing hearts, the changeable expression of AdipoR suggests the possible role of AdipoR in cardiac remodeling. • Oral administration of AdipoRon alleviates cardiac hypertrophy and fibrosis induced by pressure overload, and AMPKα activation mediated by AdipoRon significantly inhibited AngII-induced TGF-β1 expression and cardiac fibroblast differentiation. • These findings provide new mechanistic insight and open new therapeutic pathways for heart failure.